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FOREWORD 
During t h e  p a s t  two y e a r s ,  t h e  HSS Area a t  IIASA has been 
engaged i n  r e sea rch  on urbaniza t ion  and development i n  developing 
coun t r i e s .  An impor tant  f u t u r e  component of t h i s  r e sea rch  i s  t o  
be t h e  s tudy of  t h e  demand f o r  s e r v i c e s ,  such a s  h e a l t h .  Although 
h e a l t h  c a r e  r e sea rch  has been a  c e n t r a l  p a r t  of HSS a c t i v i t i e s  
s i n c e  t h e  e s t ab l i shment  of t h e  Area, it has  only addressed prob- 
lems i n  t h e  developed world. The p o s s i b i l i t y  of extending t h a t  
research  t o  cons ide r  t h e  problems of h e a l t h  d e l i v e r y  i n  low-income 
c o u n t r i e s ,  exper iencing  rap id  r a t e s  of u rban iza t ion ,  l e d  t o  t h e  
informal  meeting of e x p e r t s  descr ibed  i n  t h i s  r e p o r t .  
The meeting was organized by Pro fessor  Bruce Johnston of 
S tanford  Unive r s i ty ,  USA, wi th  t h e  a s s i s t a n c e  of  P ro fessor  Evgenii  
Shigan of t h e  Minis t ry  of Heal th i n  t h e  USSR. D r .  P h i l i p  Aspden 
of t h e  UK w a s  t h e  r appor teu r  f o r  t h e  meeting and Professor  R.M. 
Maru served a s  r appor teu r  f o r  d r a f t i n g  groups cha i red  by Pro fessor  
Car l  Taylor and D r .  Ashish Bose. 
Andrei Rogers 
Chairman 
Human Se t t l ement s  and 
Serv ices  Area 
J. ~ i i l s c h l e g e l  is  w i t h  t h e  Nat iona l  I n s t i t u t e  f o r  Water supply ,  
HEALTH DELIVERY SYSTEMS I N  DEVELOPING COUNTRIES 
A Committee Report  t o  IIASA by t h e  P a r t i c i p a n t s  
i n  an Informal  Meeting, Laxenburg, A u s t r i a  
J u l y  2 - 5 ,  1979  
I. I n t r o d u c t i o n  
This  sma l l ,  informal  meeting which was organized by t h e  
Human Se t t l emen t s  and Se rv ices  Area brought t o g e t h e r  an i n t e r d i s -  
c i p l i n a r y  group which included n ine  i n v i t e d  s c i e n t i s t s  and a  few 
members of IIASA's s c i e n t i f i c  s t a f f  t o  examine i s s u e s  r e l a t e d  t o  
t h e  des ign  and implementation of  h e a l t h  systems a f f o r d a b l e  by low- 
income c o u n t r i e s .  The twofold o b j e c t i v e s  of t h e  meeting w e r e  t o  
advance unders tanding  o f t h e p r i o r i t y  needs f o r  r e s e a r c h  t h a t  w i l l  
be of va lue  t o  governments under tak ing  such programs and t o  make 
recommendations concerning t h e  type  of a c t i v i t i e s ,  i f  any, t h a t  
IIASA should under take  i n  t h i s  a r e a .  A l i s t  of  p a r t i c i p a n t s  i s  
a t t a c h e d  i n  Appendix I. 
The meeting was a b l e  t o  g i v e  p a r t i c u l a r  a t t e n t i o n  t o  I n d i a ' s  
r e c e n t  exper ience  i n  undertaking a  Rural  Heal th  Scheme and Cornmu- 
n i t y  Heal th  Worker Program which were i n i t i a t e d  i n  October, 1377.  
P r e s e n t a t i o n s  by D r .  Ashish Bose, D i r e c t o r  of t h e  Demographic Re-  
sea rch  Cen t re  a t  t h e  Unive r s i ty  of Delhi ,  and Pro fesso r  R.M. Maru, 
Coordinator  of t h e  Family Planning and Heal th  Unit  a t  t h e  Indian  
I n s t i t u t e  of  Management, Ahmedabad, drew upon t h e  r e s e a r c h  t h a t  they 
have been pursuing a s  p a r t  of t h e  on-going e v a l u a t i o n  of  t h e s e  
programs. I n  a d d i t i o n ,  P r o f e s s o r  Car l  Taylor  of Johns Hopkins 
Unive r s i ty  i n  t h e  U.S.A., and Pro fesso r  V.K. Tatochenko from t h e  
I n s t i t u t e  of P e d i a t r i c s  of  t h e  Academy of Medical Sc iences  i n  
Moscow have had e x t e n s i v e  expe r i ence  working wi th  h e a l t h  programs 
i n  I n d i a ,  and t h e i r  p r e s e n t a t i o n s  were a l s o  of  p a r t i c u l a r  r e l e -  
vance t o  h e a l t h  problems and a c t i v i t i e s  i n  I n d i a .  
Fol lowing d i s c u s s i o n  based on t h e  f i n d i n g s  of  some o f  t h e  
e v a l u a t i o n  s t u d i e s  c a r r i e d  o u t  i n  I n d i a  and of  t h e  s t r e n g t h s  and 
weaknesses o f  t h e  Rura l  Hea l th  Scheme and community Hea l th  Worker 
Program, t h e  group c o n s i d e r e d  more g e n e r a l  i s s u e s .    his began 
w i t h  a n  examinat ion o f  t h e  i n t e r r e l a t i o n s h i p s  between h e a l t h  de- 
l i v e r y  systems and o t h e r  socio-economic componentsof r u r a l  deve l -  
opment. Th i s  was fo l lowed by two p r e s e n t a t i o n s  t h a t  cons ide red  
t h e  p r i o r i t y  components o f  a n  i n t e g r a t e d  h e a l t h  program, where 
i n t e g r a t e d  w a s  t aken  t o  mean n o t  o n l y  p e r s o n a l  h e a l t h  care b u t  
a l s o  n u t r i t i o n  and o t h e r  p r e v e n t i v e  and promotive a c t i v i t i e s  such 
as f ami ly  p lanning .  
More s p e c i f i c  a s p e c t s  o f  h e a l t h  d e l i v e r y  systems w e r e  t hen  
cons ide red ,  s t a r t i n g  w i t h  t h e  s e l e c t i o n ,  t r a i n i n g ,  and supe rv i s -  
i o n  o f  h e a l t h  f i e l d  workers .  A t t e n t i o n  w a s  t hen  g i v e n  t o  ways 
of  e n s u r i n g  t h a t  t h e  common emphasis on t h e  c u r a t i v e  a s p e c t s  of 
h e a l t h  does  n o t  l e a d  t o  t h e  n e g l e c t  of r e l a t i v e l y  inexpens ive  
p r e v e n t i v e  and promotive  a c t i v i t i e s  which c a n  make a s i g n i f i c a n t  
c o n t r i b u t i o n  t o  t h e  r e d u c t i o n  of  ' m o r t a l i t y  and morb id i ty .  Fin- 
a l l y ,  t h e  impor t an t  i s s u e s  r e l a t e d  t o  s t i m u l a t i n g  community par-  
t i c i p a t i o n  i n  i n t e g r a t e d  programs of h e a l t h ,  n u t r i t i o n ,  and fam- 
i l y  p l ann ing  w e r e  cons ide red .  
Having d i s c u s s e d  h e a l t h  d e l i v e r y  systems i n  l a r g e l y  d e s c r i p -  
t i v e  te rms ,  t h e  meet ing t u r n e d  t o  i t s  main o b j e c t i v e s  of  i d e n t i -  
f y i n g  p r i o r i t y  a r e a s  of  r e s e a r c h  and suggesting p o s s i b l e  r e s e a r c h  
t o p i c s  f o r  IIASA. A l i s t  of  t h e  t o p i c s  d e a l t  w i t h  by t h e  t e n  
d i s c u s s i o n  openers  i s  a t t a c h e d  a s  Appendix 11. 
I n  a d d i t i o n  t o  Roger L e v i e n ' s  i n t r o d u c t i o n  t o  IIASA, Andrei 
Rogers,  Chairman of t h e  Hunan S e t t l e m e n t s  and S e r v i c e s  A r e a ,  pre-  
s e n t e d  an overview of  t h e  a c t i v i t i e s  o f  t h a t  Area and Evgeni i  
Shigan,  Task Leader ,  d e s c r i b e d  IIASA's r e l a t e d  work i n  t4odeling 
Hea l th  Care Systems. 
11. IIASA's S t e n g t h s  and I n t e r e s t s  P e r t i n e n t  t o  Research on 
Hea l th  Care  Systems i n  Developing Coun t r i e s  
There i s  c o n s i d e r a b l e  r e c o g n i t i o n  of t h e  f a c t  t h a t  a p p l i e d  
systems a n a l y s i s  can  nake a u s e f u l  c o n t r i b u t i o n  t o  t h e  d e s i g n  
and management of n a t i o n a l  h e a l t h  systems because h e a l t h  depends 
on a m u l t i t u d e  o f  f a c t o r s  and r e q u i r e s  i n t e r d i s c i p l i n a r y  and i n -  
t e r s e c t o r a l  c o l l a b o r a t i o n .  Two o f  t h e  participants--Tatochenko 
and Golladay--were involved  i n  t h e  p r e p a r a t i o n  of t h e  Report  of  
a WHO Exper t  Committee, A p p l i c a t i o n  o f  S y s t e m s  A n a l y s i s  t o  H e a l t h  
Mznagement (Geneva, 1 9 7 6 ) .  Much o f  t h e  d i s c u s s i o n  d u r i n g  t h e  
p r e s e n t  meet ing emphasized t h e  importance o f  a  systems approach 
i n  unde r t ak ing  r e s e a r c h  and a n a l y s i s  r e l a t e d  t o  h e a l t h  systems 
i n  deve lop ing  c o u n t r i e s .  Because of  t h e i r  s e v e r e  r e s o u r c e  con- 
s t r a i n t s ,  d e f i n i n g  g o a l s  and o b j e c t i v e s ,  s e t t i n g  p r i o r i t i e s ,  and 
de te rmin ing  a n  a p p r o p r i a t e  ba l ance  and t i m e  sequencing of t h e  
a c t i v i t i e s  t o  be i nc luded  are c r u c i a l  t o  t h e  s u c c e s s  o f  i n t e g r a -  
t e d  h e a l t h  programs. The c o n s t r a i n t s  imposed by l i m i t e d  f i n a n -  
c i a l  r e s o u r c e s  and by t h e  l a c k  o f  t r a i n e d  manpower a r e ,  of  cou r se ,  
e s p e c i a l l y  a c u t e  i n  t h e  low-income deve lop ing  c o u n t r i e s  w i t h  per  
c a p i t a  GNP of $250  o r  less. I n  v i r t u a l l y  a l l  of  t h e s e  low-income 
c o u n t r i e s ,  which accoun t  f o r  approximate ly  one - th i rd  o f  t h e  w o r l d ' s  
p o p u l a t i o n ,  t h e  r u r a l  p o p u l a t i o n  s t i l l  accounts  f o r  some 70  t o  
8 0  p e r c e n t  of t h e  t o t a l  popu la t ion .  Because t h e  p o p u l a t i o n ,  
i nc lud ing  t h e  popu la t ion  of working age, i s  growing r a p i d l y  i n  
t h e s e  c o u n t r i e s ,  t h i s  dominance of a g r i c u l t u r e  i n  t h e i r  popula- 
t i o n  and l a b o r  f o r c e  w i l l  p e r s i s t  f o r  s e v e r a l  decades a t  l e a s t ,  
which f u r t h e r  underscores  t h e  importance of h e a l t h  d e l i v e r y  sys-  
t e m s  capab le  of ach iev ing  wide coverage of  r u r a l  a s  w e l l  a s  urban 
a r e a s .  
IIASA's exper ience  i n  developing an  a p p l i e d  and i n t e r d i s c i -  
p l i n a r y  approach t o  systems a n a l y s i s  and i n  f a c i l i t a t i n g  c o l l a b -  
o r a t i v e  e f f o r t s  by s c i e n t i s t s  and decis ionmakers  concerned wi th  
impor tan t  and complex problems w e r e  cons idered  t o  be  h i g h l y  rel-  
evan t  t o  e f f o r t s  t o  advance unders tanding  o f  t h e  d e s i g n  and i m -  
plementa t ion  of h e a l t h  systems i n  developing c o u n t r i e s .  More- 
over ,  be ing  a non-governmental o r g a n i z a t i o n  spanning E a s t  and 
West, it i s  somewhat removed from c e r t a i n  types  o f  p o l i t i c a l  prob- 
lems which handicap i n t e r n a t i o n a l  o r g a n i z a t i o n s  and n a t i o n a l  
agenc ie s  r e s p o n s i b l e  f o r  b i l a t e r a l  t e c h n i c a l  a s s i s t a n c e  and a i d  
programs. Th i s ,  it was thought ,  might l e a d  t o  a  more o b j e c t i v e  
assessment  o f  problems and s o l u t i o n s .  F u r t h e r ,  because of  i t s  
a b i l i t y  t o  a t t r a c t  a b l e  s c i e n t i s t s  r e p r e s e n t i n g  a  number of  d i s -  
c i p l i n e s ,  it was suggested t h a t  IIASA might be a b l e  t o  c o n t r i b u t e  
new i d e a s  and innova t ive  approaches t o  t h e  s tudy  of  h e a l t h  sys-  
t e m s  i n  developing c o u n t r i e s .  
The work c u r r e n t l y  be ing  c a r r i e d  o u t  a t  IIASA i n  connect ion 
wi th  t h e  t a s k  on Modeling Heal th  C a r e  Systems probably does  n o t  
have a  g r e a t  d e a l  of d i r e c t  r e l e v a n c e  t o  t h e  problems t h a t  must 
be conf ron ted  i n  low-income developing c o u n t r i e s .  However, t h e  
p rogres s  t h a t  has  been made i n  d e f i n i n g  t h e  components of a  na- 
t i o n a l  h e a l t h  system and i n  unders tanding  t h e  i n t e r a c t i o n s  among 
those  components should f a c i l i t a t e  t h e  c o n c e p t u a l i z a t i o n  and model- 
i n g  of h e a l t h  d e l i v e r y  systems i n  less developed c o u n t r i e s .  The 
work t h a t  has  been done i n  t h e  Human Se t t l emen t s  and S e r v i c e s  Area 
i n  modeling changes i n  popu la t ion  by age and by r u r a l  o r  urban l o -  
c a t i o n  and t h e  impact of t hose  changes on t h e  demand f o r  h e a l t h  
s e r v i c e s  appears  t o  be d i r e c t l y  r e l e v a n t  t o  problems i n  developing 
c o u n t r i e s ,  p a r t i c u l a r l y  g iven  t h e  a v a i l a b i l i t y  of a f l e x i b l e  com- 
p u t e r  program which has  a l r e a d y  been a p p l i e d  i n  I I A S A ' s  c a s e  s tudy  
on Kenya. 
Some of IIASA's p a s t  and c u r r e n t  work aimed a t  improving t h e  
p rocess  of p o l i c y  des ign  and a d a p t i v e  management a l s o  s e e m  t o  have 
c o n s i d e r a b l e  r e l evance .  The major r e s e a r c h  c a r r i e d  o u t  by t h e  
IIASA team l e d  by C.S. Ho l l ing  of t h e  I n s t i t u t e  of Resource Ecology 
a t  t h e  Un ive r s i ty  of B r i t i s h  Columbia has  a r r i v e d  a t  sone very  i n -  
t e r e s t i n g  conc lus ions  about  ways t o  improve t h e  p rocess  of p o l i c y  
(systems)  a n a l y s i s  i n  o r d e r  t o  provide  u s e f u l  guidance f o r  t h e  e f -  
f e c t i v e  and a d a p t i v e  management of complex r e s o u r c e  and environmen- 
t a l  problems. I t  was suggested t h a t  some of t h e  l e s s o n s  de r ived  
from t h a t  s tudy  have wide r e l evance .  I n  a d d i t i o n ,  Rolfe  Tornlinson, 
Chairman of  IIASA's Management and Technology Area r e p o r t e d  b r i e f l y  
on c u r r e n t  s t u d i e s  of problems of a d a p t i v e  management and s t r a t e g i c  
monitor ing d i r e c t e d  a t  ach iev ing  b e t t e r  performance i n  t h e  manage- 
ment of o t h e r  t y p e s  of complex systems. 
I n  t h e  i n t r o d u c t o r y  p r e s e n t a t i o n s  and i n  subsequent  d i s c u s s i o n ,  
Levien, Rogers, and Shigan noted a number o f . c o n s t r a i n t s  on IIASA's 
c a p a c i t y  t o  t a k e  on a d d i t i o n a l  a c t i v i t i e s .  I t  was emphasized t h a t  
a s  a r e l a t i v e l y  sma l l  o r g a n i z a t i o n  t h e r e  a r e  s e v e r e  l i m i t s  on t h e  
range of r e s e a r c h  a c t i v i t i e s  i n  which IIASA can be involved wi thout  
s e r i o u s l y  d i l u t i n g  t h e  q u a l i t y  of i t s  work. I t  was s t r e s s e d  t h a t  
IIASA should concen t ra te  on important "g loba l "  o r  " u n i v e r s a l "  prob- 
lems towhich  a p p l i e d  systems a n a l y s i s ,  modeling a c t i v i t i e s ,  and 
an i n t e r d i s c i p l i n a r y  approach can be expected t o  make a  s i g n i f i c a n t  
c o n t r i b u t i o n .  The problems a s s o c i a t e d  with t h e  s h o r t  d u r a t i o n  of 
most appointments a t  I I A S A  w e r e  a l s o  s t r e s s e d .  Because of those  
problems resea rch  p r o j e c t s  should be of f a i r l y  s h o r t  dura t ion .  
There must be a  p o s s i b i l i t y  of using e x i s t i n g  sources  of informa- 
t i o n  because f i e l d  work and d a t a  ga the r ing  a r e  n o t  f e a s i b l e .  These 
c o n s t r a i n t s  a l s o  underscore t h e  need f o r  c o l l a b o r a t i v e  arrangements 
with n a t i o n a l  r e s e a r c h  i n s t i t u t i o n s .  
I t  was f u r t h e r  poin ted  o u t  t h a t  t h e  Nat ional  Member Organiza- 
t i o n s  which provide  t h e  c o r e  budgets f o r  IIASA's program of work 
tend t o  have a  very understandable p re fe rence  f o r  r e sea rch  p r o j e c t s  
t h a t  a r e  of d i r e c t  i n t e r e s t  and va lue  t o  a l l  o r  most of t h e  17  de- 
veloped c o u n t r i e s  which they r e p r e s e n t .  For t h a t  reason a  d e c i s i o n  
by IIASA and i ts  Council t o  undertake a c t i v i t i e s  r e l a t e d  t o  h e a l t h  
d e l i v e r y  systems i n  developing c o u n t r i e s  would probably be cont in-  
gen t  on t h e  a v a i l a b i l i t y  of supplementary f inanc ing  t o  cover  a  major 
p a r t  of t h e  budget f o r  those  a c t i v i t i e s .  
111. Recommendations Concerning Research Topics t o  be Considered 
By IIASA 
The d i s c u s s i o n  of r e s a r c h  needs and p r i o r i t i e s  l e d  t o  a  com- 
prehensive l i s t  of r e sea rch  t o p i c s .  From a  l i s t  of some 21 t o p i c s ,  
t h e  fol lowing f i v e  were chosen: ( 1 )  a  modeling approach t o  t h e  
a n a l y s i s  of t r a d e - o f f s  among h e a l t h  i n t e r v e n t i o n s ;  ( 2 )  modeling 
t h e  i n t e r a c t i o n s  between f e r t i l i t y  and m o r t a l i t y ;  ( 3 )  an i n £  a n t  
and c h i l d  m o r t a l i t y  model; ( 4 )  primary h e a l t h  c a r e  a s  a  s o c i a l  sys- 
t e m ;  and ( 5 )  adapt ive  management. The choice of those  t o p i c s  was 
made on the basis of the group's judgments of research priorities 
and the comparative advantage of IIASA as a research institution. 
Various members of the group prepared the following statements 
giving a short description of the topics and the justification for 
recommending them for consideration by IIASA. There was consider- 
able overlap of ideas inherent in the original list of topics, and 
the authors of the statements were encouraged to include ideas 
from unselected topics if thought relevant. 
1. The Modeling Approach to the Analysis of Trade-offs Among 
Health Interventions 
The priorities that should be attached to various health in- 
terventions have been the subject of considerable controversy. The 
importance of this controversy is being escalated by the competing 
international campaigns in water supply and primary health care 
which will strain national implementation capacity and exceed ec- 
onomic resources. Thus a clearer assessment of the cost-effective- 
ness and riskiness of alternative interventions under realistic 
conditions is urgently required, 
The objective of this study would be to explore the principal 
options for improving health status using such interventions as 
immunization, maternal and child care, nutrition supplementation, 
health education, improved water supplies, sanitary disposal of 
wastes, and improvements in housing. It would depart from earlier 
efforts in two important respects. First, it would not rely upon 
historical data to support the view that public health interventions 
are of primal importance, but would recognize that significant de- 
velopments in technology have occurred over the past three decades. 
Second, it would examine intervention in terms of final use rather 
than provision of inputs (e.g., goods and services). Thus, for 
example, the sub-model for water quality would consider not only 
the quality of water at the source but also possibilities of con- 
tamination in distribution, home storage, or at time of consump- 
tion. Similarly, utilization and compliance behaviors for immu- 
nization, chemotherapy, etc., would be explicitly modeled. In 
assessing the cost-effectiveness of interventions or groups of in- 
terventions, one would explicitly consider such social factors as 
predisposition toward proper utilization, maintenance behaviors, 
continuity of operations, etc., and hence be able to evaluate risks 
as well as economic efficiency. The end product would be a mech- 
. 
anism for evaluating differing intervention strategies given init- 
ial conditions and resources and an assessment of outcomes that 
takes account of the as well as the "hardware1' aspects 
of alternative interventions. 
Initial experiments with such a model should be based upon 
parameters estimated from existing empirical studies. 
2. Influences on the Interactions Between Fertility and 
Mortalitv 
One of the most important, but most complex, interactions 
underlying the whole question of integration of health, population 
policy, and nutrition is the two-way relationship between fertility 
and mortality. Declines in fertility are importantly associated 
with improving health among women and children. Conversely, de- 
clines in mortality can have multiple combinations of effects on 
fertility. It is simplistic to think of mortality and fertility 
separately since the balance between the two needs to be adapted 
to local conditions. The simplistic view that following a fall in 
dea th  r a t e s  t h e r e  would be ,an almost automatic  f a l l  i n  b i r t h  r a t e s  
i s  no longer  accepted 'now t h a t  in-depth i n v e s t i g a t i o n s  have l e d  t o  
b e t t e r  understanding of t h e  complex. i n t e r a c t i o n s  t h a t  a r e  involved. 
A r e v i s i o n o f  th ink ing  about  t h e  " c h i l d  s u r v i v a l  hypothes is"  i s  a rider- 
way, and a d d i t i o n a l  d a t a  a r e  becoming a v a i l a b l e  on ways i n  which 
t h e  expec ta t ion  of c h i l d  dea th  i n f l u e n c e s  mot iva t ions  concerning 
c h i l d  spacing and family s i z e .  The e f f e c t  of l a c t a t i o n a l  amenor- 
rhea  on inter-pregnancy i n t e r v a l s  has  been c l a r i f i e d ,  and it i s  
becoming p o s s i b l e  t o  d i s t i n g u i s h  between replacement and insurance  
e f f e c t s .  An i d e a l  problem f o r  concep tua l i za t ion  and modeling is  
t o  t r y  t o  c l a r i f y  understanding of t h e s e  i n t e r r e l a t i o n s h i p s  which 
a r e  i n c r e a s i n g l y  important  f o r  p o l i c y  d e c i s i o n s  and resource  a l l o -  
c a t i o n s  i n  many developing c o u n t r i e s .  
These ana lyses  obviously have t o  be  c a r r i e d  o u t  i n  t h e  con tex t  
of o t h e r  important  mot iva t iona l  v a r i a b l e s  such as :  age,  p a r i t y ,  age 
a t  marriage,  l i t e r a c y  ( e s p e c i a l l y  of women), employment opportuni- 
t i e s  f o r  women, and l o c a l  c u l t u r a l  in f luences .  Once t h e  i n t e r a c -  
t i o n s  between m o r t a l i t y  and f e r t i l i t y  a r e  b e t t e r  understood it 
w i l l  then be p o s s i b l e  t o  develop a  l a r g e r  model i n  which t h e  e f f e c t s  
of va r ious  p o l i c i e s  on both m o r t a l i t y  and f e r t i l i t y  could be ex- 
p lored .  For i n s t a n c e  women's l i t e r a c y ,  women's employment, and 
age ?t  marriage a r e  assumed t o  have powerful e f f e c t s  on f e r t i l i t y .  
The t r ade -o f f s  between va r ious  i n t e r v e n t i o n s  need t o  be  explored.  
The s o c i a l  e f f e c t s  of a  v a r i a b l e  such a s  women's employment need t o  
t o  be balanced i n  t e r n s  of p o s s i b l e  negat ive  e f f e c t s  on c h i l d  mor- 
t a l i t y  and e x p l o i t a t i o n  of women. F i n a l l y ,  i n  t h i s  ;nodeling it i s  
important  t o  e v a l u a t e  t h e  i n f l u e n c e  of  t h e  t iming and sequence of 
i n t e r v e n t i o n s  a s  w e l l  a s  thk l a g  between them and t h e  s o c i a l  ef-  
f e c t s  produced. S u f f i c i e n t  d a t a  a r e  a v a i l a b l e  t o  s t a r t  t h i s  pro- 
c e s s .  
3 .  An I n f a n t  and c h i l d  M o r t a l i t y  Model 
The I n f a n t  M o r t a l i t y  Rate  (IMR) i s  one of t h e  most impor tan t  
i n d i c a t o r s  of a  p o p u l a t i o n ' s  h e a l t h  s t a t u s .  Many a n a l y s e s  have 
shown c o r r e l a t i o n  between IMR and t h e  most b a s i c  socio-economic, 
b i o l o g i c a l ,  and h e a l t h  s e r v i c e s  i n d i c a t o r s .  Thus IMR could  be used 
a s  an i n d i c a t o r  of  t h e  e f f e c t i v e n e s s  o f  v a r i o u s  i n t e r v e n t i o n s .  
IMR has  t o  be  s t u d i e d  both  d i f f e r e n t i a l l y  ( i n  p a r t i c u l a r  0-1 
month m o r t a l i t y  dese rves  a t t e n t i o n )  and i n  connect ion w i t h  t h e  
Chi ld  M o r t a l i t y  Rate  (CMR) f o r  t h e  1-4 y e a r s  age  group s i n c e  t h e  
l a t t e r  seems t o  be  a n  even b e t t e r  i n d i c a t o r  of  h e a l t h  s t a t u s .  
I n  f a c t ,  w h i l e  t h e  d i f f e r e n c e  i n  IMR between t h e  extreme c o n d i t i o n s  
may be  10-fold,  f o r  CMR it can r each  100-fold and even h igher  mag- 
n i t u d e s .  Moreover, CMR i s  cons idered  t o  b e  t h e  b e s t  i n d i c a t o r  of 
t h e  n u t r i t i o n a l  s t a t u s  of c h i l d r e n .  While dec reases  i n  I M R  a r e  a l -  
ways welcome they  may be s u b s t a n t i a l l y  o f f s e t  by corresponding in-  
c r e a s e s  i n  CMR. So f a r ,  IMR and CMR have n o t  been s y s t e m a t i c a l l y  
s t u d i e d  t o g e t h e r  d e s p i t e  t h e  i n d i s p u t a b l e  b e n e f i t  of deve loping  a  
model based on t h e s e  two i n d i c a t o r s .  
Cons t ruc t ion  of a  model o f  i n f a n t  and c h i l d  m o r t a l i t y  could 
a l low s t u d i e s  of a  v a r i e t y  of  s i t u a t i o n s  and i n t e r v e n t i o n s ,  bo th  
w i t h i n  and o u t s i d e  t h e  h e a l t h  s e c t o r .  I n t e r s e c t o r a l  v a r i a b l e s  
( i n s o f a r  a s  they  a f f e c t  human h e a l t h )  could be analyzed wi th  t h e  
h e l p  of such a  model much b e t t e r  t h a n  i n  most o t h e r  models. Fu r the r -  
more, it could become t h e  nuc leus  of a  more comprehensive h e a l t h  
s t a t u s  model. The problem could  be analyzed on t h e  b a s i s  of d a t a  
which cou ld  b e  e a s i l y  c o l l e c t e d .  For example, d a t a  on t h e  preva l -  
ence of  s p e c i f i c  p reven tab le  c o n d i t i o n s  and t h e i r  age - spec i f i c  c a s e  
f a t a l i t y  r a t e s  would be  r e q u i r e d  and t h e s e  could be  ob ta ined  from 
n a t i o n a l  s t a t i s t i c s .  Co l l abora t ion  w i t h  n a t i o n a l  c e n t r e s  ( t h e r e  
a r e  q u i t e  a  number of them) would be e s s e n t i a l ,  and one can f o r e -  
see a  number of p o t e n t i a l  u s e r s  of t h e  model. I n  f a c t ,  IMR i s  used 
a s  t h e  most impor tan t  i n d i c a t o r  i n  t e c h n i c a l  coopera t ion  between 
developing c o u n t r i e s .  IIASA involvement i n  t h i s  f i e l d  might aim 
a t :  
- improvement of methods of v e r i f y i n g  and r e c t i f y i n g  i n f a n t  
and c h i l d  m o r t a l i t y  d a t a  
- u t i l i z a t i o n  of t h i s  model a s  a n  i n d i c a t o r  t o  t e s t  t h e  ef- 
f e c t i v e n e s s  of t h e  development o f  h e a l t h  s e r v i c e s ;  t h e  ef- 
fects of s p e c i f i c  i n t e r v e n t i o n s  such a s  MCH (mother and 
c h i l d  h e a l t h ) ,  fami ly  p lanning ,  immunizations, h e a l t h  edu- 
c a t i o n ,  s a n i t a t i o n ,  n u t r i t i o n ,  and educa t ion .  
- assessment  o f  t h e  e q u i t y  of Primary Heal th  Cent res  i n  pro- 
v i d i n g  s e r v i c e s  t o  d i f f e r e n t  popu la t ion  groups 
- i n v e s t i g a t i o n  of  c a u s a t i v e  f a c t o r s  of  i n f a n t  and c h i l d  
m o r t a l i t y  a long wi th  t h e i r  s e n s i t i v i t y  t o  some s p e c i f i c  
h e a l t h  i n t e r v e n t i o n s  and t o  a c t i o n  i n  o t h e r  s e c t o r s  such 
a s  educa t ion  
- l i nkage  of i n f a n t - c h i l d  m o r t a l i t y  and morbid i ty  models. 
4 .  Primary Heal th  Care a s  a  S o c i a l  System 
The r e c o g n i t i o n  t h a t  community h e a l t h  can be  improved mainly 
through p reven t ive  and promotive work i s  n o t  adequate ly  r e f l e c t e d  
i n  e x i s t i n g  h e a l t h  p o l i c i e s  and programs, nor is  it c e n t r a l  t o  new 
programs l i k e  t h e  Ind ian  Community !Iea.lth Worker Scheme. I n s o f a r  
a s  t h e  Community Heal th  Worker (CHW) p e r c e i v e s  h i s  r o l e  a s  a func- 
t i o n a r y  of t h e  e x i s t i n g  h e a l t h  s t r u c t u r e a n d  looks  upon t h e  Primary 
Health Care doctor  a s  h i s  model, it i s  l i k e l y  t h a t  c u r a t i v e  work 
w i l l  dominate t h e  prevent ive  and promotive a s p e c t s  of  h i s  work. 
The CHW w i l l  i n e v i t a b l y  p lay  down h i s  d u t i e s  a s  a  pub l i c  h e a l t h  
worker. To remedy t h i s  s i t u a t i o n ,  t h e  a l t e r n a t i v e s  a r e  t o  p u l l  
t h e  CHW o u t  of t h e  e x i s t i n g  system and p u t  him under a  new system 
o r  r a d i c a l l y  r e s t r u c t u r e  t h e  Primary Heal th Centres .  This  i n  t u r n  
c a l l s  f o r  t h e  r e t r a i n i n g  of t h e  e n t i r e  s t a f f  of t h e  Primary Health 
Centre  i n  o r d e r  t o  g ive  t h e  necessary o r i e n t a t i o n  f o r  p reven t ive  
and promotive a s p e c t s  of h e a l t h  work. This  i n  p a r t  can be achieved 
by a  system of d i s t a n c e  t each ing ,  b u t  t h e r e  a r e  many o t h e r  a s p e c t s  
t o  t h e  r e s t r u c t u r i n g  of Primary Heal th Care which have t o  be con- 
s ide red .  The f i n a n c i a l ,  a d m i n i s t r a t i v e ,  and management a s p e c t s  
need c a r e f u l  s tudy.  Above a l l ,  it must be c l e a r l y  recognized t h a t  
t h e  success  of primary h e a l t h  c a r e  programs w i l l  l a r g e l y  depend on 
e f f e c t i v e  community p a r t i c i p a t i o n  a t  a l l  l e v e l s .  The involve- 
ment of t h e  community i n  t h e  s e l e c t i o n  of t h e  CHWs i s  only  t h e  
f i r s t  s t e p  and u n l e s s  s t r a t e g i e s  a r e  worked o u t  f o r  t h e  e f f e c t i v e  
cont inuing  p a r t i c i p a t i o n  of t h e  community i n  h e a l t h  work, a  program 
l i k e  t h e  CHW scheme w i l l  end up by becoming another  appendage of 
t h e  e x i s t i n g  h e a l t h  s t r u c t u r e  devoid of any innovat ive  o r  dynamic 
p o t e n t i a l .  Research on t h e  manifold a s p e c t s  of such r e s t r u c t u r i n g  
of t h e  primary h e a l t h  c a r e  system looking upon it a s  a  s o c i a l  sys- 
tem is l i k e l y  t o  be very rewarding both f o r  p o l i c y  formulat ion and 
implementation. 
Another c r u c i a l  a s p e c t  concerns ensur ing  t h a t  t h e  b e n e f i t s  
of primary h e a l t h  c a r e  do i n  f a c t  reach  t h e  vulnerable  and weakest 
s e c t o r s  of t h e  populat ion.  The e q u i t y  a s p e c t  must be i n b u i l t  i n  
any system of primary h e a l t h  c a r e .  I t  i s  important  t o  remember i n  
t h i s  c o n t e x t  t h a t  t h e  primary h e a l t h  c a r e  system cannot  be consid-  
e red  i n  i s o l a t i o n  from t h e  t o t a l  h e a l t h  system and t h e  broader  so- 
cioeconomic framework. I n  p a r t i c u l a r ,  t h e  l i n k a g e  of t h e  primary 
h e a l t h  c a r e  system wi th  t h e  suppor t ive  and r e f e r r a l  a s p e c t s  of t h e  
h e a l t h  c a r e  system should be emphasized, 
F i n a l l y ,  one must stress t h e  importance of t r a n s i t i o n  from 
t h e  b a s i c  h e a l t h  s e r v i c e  ex tens ion  concept  t o  t h e  primary h e a l t h  
c a r e  concept  which i n c l u d e s  t h e  community a s  a p a r t  of  t h e  h e a l t h  
system r a t h e r  t h a n  c o n s i d e r i n g  it merely a s  a b e n e f i c i a r y  o u t s i d e  
t h e  system, This  i n  t u r n  cannot  be  cons idered  wi thou t  looking  in -  
t o  t h e  o v e r a l l  p o l i t i c a l  and socioeconomic s t r u c t u r e  and p rocess ,  
But i n s o f a r  a s  primary h e a l t h  c a r e  w i l l  r e q u i r e  s u s t a i n e d  e f f o r t s  
f o r  many y e a r s ,  a s o l i d  s t a r t  can be made by dynamic modeling of 
t h e  system keeping i n  mind t h e  d i v e r s e  f a c t o r s  and t h e  r e g i o n a l  
d i v e r s i t i e s .  
5. Adaptive Management 
An impor tan t  l e s s o n  t h a t  has  emerged from a major r e s e a r c h  
p r o j e c t  a t  IIASA i s  t h e  need t o  develop and improve techniques  of 
"adap t ive  management" f o r  coping w i t h  t h e  complex problems t h a t  
a r i s e  i n  managing a n a t u r a l  r e s o u r c e ,  Even though s e r i o u s  e f f o r t s  
a r e  made through r e s e a r c h  and a n a l y s i s  t o  base  p o l i c i e s  on t h e ' b e s t  
knowledge and unders tanding  t h a t  is  a v a i l a b l e ,  u n c e r t a i n t y  cannot  
be e l imina ted  and shortcomings and mis takes  a r e  i n e v i t a b l e ,  Hence, 
t h e  r e a l i s t i c  approach i s  t o  view t h e  management of such problems 
a s  a con t inu ing ,  a d a p t i v e  p rocess ,  This  underscores  t h e  importance 
of l e a r n i n g  from t h e  successes  and f a i l u r e s  of o t h e r s  and of " s t r a -  
t e g i c  monitoring" of p o l i c y  implementation i n  o r d e r  t o  provide  feed- 
back and guidance f o r  r e v i s i n g  p o l i c i e s  and programs i n  o r d e r  t o  
i n c r e a s e  t h e i r  e f f e c t i v e n e s s ,  
The u n c e r t a i n t y  t h a t  must be confronted i n  t h e  des ign  and 
implementation of r u r a l  h e a l t h  schemes i s  e s p e c i a l l y  g r e a t .  Ex- 
pe r i ence  wi th  such programs i s  s t i l l  extremely l i m i t e d .  Heal th 
systems a r e  i n e v i t a b l y  complex because of t h e  i n f l u e n c e  of numer- 
ous and i n t e r a c t i n g  f a c t o r s .  Thei r  e f f e c t i v e n e s s  depends i n  p a r t ,  
f o r  example, on i n t e r a c t i o n s  between a c t i v i t i e s  c a r r i e d  o u t  a t  
d i f f e r e n t  l e v e l s  ranging from t h e  v i l l a g e  t o  t h e  Primary Heal th 
Centre  and d i s t r i c t  and r e g i o n a l  h o s p i t a l s ,  doc to r s ,  and adminis- 
t r a t o r s .  Moreover, t h e  u n c e r t a i n t y  t h a t  c h a r a c t e r i z e s  t h e  e f fec -  
t i v e n e s s  of a l t e r n a t i v e  a c t i v i t i e s - - n u t r i t i o n  and h e a l t h  educat ion,  
immunizations, improvements i n  water  supply and environmental  san- 
i t a t i o n ,  d ispens ing  of drugs,  and family planning-- is  exceeded by 
t h e  u n c e r t a i n t y  t h a t  c h a r a c t e r i z e s  e f f o r t s  t o  i n f l u e n c e  behaviora l  
f a c t o r s  ranging from t h e  e f f e c t i v e n e s s  of  community p a r t i c i p a t i o n  
and t h e  mot iva t ion  and performance of CHWs t o  t h e  a t t i t u d e s  and 
performance of d o c t o r s  and pa rapro fess iona l s .  
Discussions a t  t h i s  meeting have ind ica ted  t h a t  promising ideas  
have a l r eady  emerged concerning p o s s i b l e  modi f i ca t ions  i n  t h e  des ign  
of r u r a l  h e a l t h  systems t h a t  o f f e r  promise of  s i g n i f i c a n t  improve- 
ments i n  performance. Examples inc lude  a system of payment f o r  
drugs d i s t r i b u t e d  through t h e  h e a l t h  system, modified procedures  
f o r  r e c r u i t i n g  CHWs t h a t  would d r a s t i c a l l y  i n c r e a s e  t h e  propor t ion  
of women, t h e  c r e a t i o n  of v i l l a g e  h e a l t h  committees, and t h e  use of 
simple n u t r i t i o n  screening  dev ices  (such a s  mid-upper arm circum- 
fe rence  measurements) t o  determine t h e  e x t e n t  of protein-energy 
m a l n u t r i t i o n  and t o  i d e n t i f y  t h e  i n f a n t s  and c h i l d r e n  i n  a v i l l a g e  
who a r e  a t  r i s k .  
By t h e  n a t u r e  of t h e  problem, t h e  major r e s p o n s i b i l i t y  and t h e  
p r i n c i p a l  e f f o r t s  t o  d e v i s e  and implement more e f f e c t i v e  systems 
of  a d a p t i v e  management rests w i t h  n a t i o n a l  governments. I t  i s  be- 
l i e v e d ,  however, t h a t  c o l l a b o r a t i o n  between IIASA and I n d i a  and 
perhaps two o r  t h r e e  o t h e r  developing c o u n t r i e s  t h a t  a r e  engaged 
i n  e f f o r t s  t o  ach ieve  broad coverage i n  t h e  d e l i v e r y  of h e a l t h  s e r -  
v i c e s  t o  t h e i r  r u r a l  popu la t ions  could be of  mutual b e n e f i t .  IIASA 
has had c o n s i d e r a b l e  expe r i ence  wi th  procedures  f o r  ach iev ing  a 
c o n s t r u c t i v e  d i a l o g u e  between s c i e n t i s t s  engaged i n  i n t e r d i s c i p l i n -  
a r y  a n a l y s i s  of complex systems and policymakers and managers wi th  
r e s p o n s i b i l i t y  f o r  t h e  d e s i g n  and implementat ion of p o l i c i e s  and 
programs. I t  has  a l s o  had a good d e a l  of exper ience  i n  modeling 
t h e  components of h e a l t h  and o t h e r  complex systems and t h e  i n t e r -  
a c t i o n s  among t h o s e  components. IIASA could  perhaps a l s o  p l ay  a 
u s e f u l  r o l e  i n  promoting wider d i s semina t ion  o f  t h e  more impor tan t  
l e s s o n s  de r ived  from s u c c e s s e s  and f a i l u r e s  of  i n d i v i d u a l  c o u n t r i e s  
i n  deve loping  more e f f e c t i v e  approaches t o  t h e  a d a p t i v e  management 
of r u r a l  h e a l t h  systems. The nongovernmental s t a t u s  of IIASA may 
g i v e  it unique advantages  a s  a s a f e  and u n o f f i c i a l  ground on which 
e r r o r s  could be acknowledged and l e a r n i n g  expe r i ences  f r a n k l y  ex- 
changed. 
The d i s c u s s i o n  o f  t h i s  t , p i c  emphasized t h a t  t h e  concept  of 
"adap t ive  management" r e f e r s  t o  a process  o r  methodology. There- 
f o r e ,  a IIASA p r o j e c t  on "adap t ive  management of  r u r a l  h e a l t h  sys- 
tems" would have t o  be l i n k e d  c l o s e l y  w i t h  t h e  proposed r e s e a r c h  
on s p e c i f i c  a s p e c t s  o f  t h e  h e a l t h  system such a s  t o p i c  4 on "prim- 
a r y  h e a l t h  c a r e  a s  a s o c i a l  system". I t  was a l s o  suggested t h a t  
e f f o r t s  could u s e f u l l y  be  d i r e c t e d  t o  developing more s e n s i t i v e  and 
diagnostic performance indicators (such as better data on infant 
and child mortality) which focus on timely modifications of health 
programs, rather than comprehensively characterizing, criticizing, 
or justifying results. 
IV. Alternative Orsanizational Mechanisms and Possibilities 
for collaboration 
The group identified the following three mechanisms for facil- 
itating or organizing research activities. 
(1) Conferences. It was recognized that at the minimum IIASA 
could play a catalytic role by bringing together research workers 
from various countries to discuss and share research findings in 
this field. (Dr. Bose expressed the hope that a seminar or confer- 
ence of that nature might be held in India in collaboration with 
IIASA.) Consideration might also be given to organizing a confer- 
ence that would bring together scientists engaged in research on 
health problems in developing countries and decisionmakers respon- 
sible for the fomulation of policy and the management of health 
programs in countries that are confronting similar problems. 
(2) Collaborative research. IIASA could collaborate with na- 
tional and international organizations in carrying out specific 
studies. While the collaborating institutions can undertake field 
research, IIASA could provide leadership in evolving methodologies 
and a forum for conceptual thinking and for final analysis of data. 
(3) Research team at IIASA. The most intensive type of in- 
volvement would be through forming a research team at IIASA which 
would work on one or two research projects. 
Although the above-mentioned institutional arrangements are 
listed in increasing order of intensity of IIASA's involvement, 
they do not necessarily have to be exclusive categories. In fact, 
it would be advantageous to develop a mix of the above to achieve 
maximum impact . 
Efforts should also be made to develop collaborative rela- 
tionships with other international organizations, specifically 
WHO, the World Bank, FAO, UNFPA, and UNICEF. 
The group recommends establishment of a IIASA Steering Com- 
mittee for Research on Health Systems in Developing Countries 
composed of scientists from several relevant disciplines and rep- 
resentatives of international organizations. Such a Committee 
could periodically review research plans and provide continuing 
guidance to IIASA and an opportunity for periodic exchange of 
ideas and research findings. 
The group felt that the discussions on the Indian rural 
health scheme during the present meeting had focused attention 
on the considerable potential for significant research in India 
and for fruitful collaboration between scientists in India and 
in other countries. Therefore, it is recommended that IIASA's 
efforts at the initial stage might usefully be directed towards 
establishing collaboration with scientists undertaking studies 
in India through arrangements with national bodies such as the 
Indian Medical Research Council and the Indian Council of Social 
Science Research and with local organizations. 
V. flanpower and Funding P o t e n t i a l s  
~t was recommended t h a t  c o n s i d e r a t i o n  be given t o  t h e  pos- 
s i b i l i t y  of c r e a t i n g  a IIASA r e s e a r c h  team c o n s i s t i n g  of a p o l i c y  
a n a l y s t  wi th  s p e c i a l  competence i n  modeling and t h e  systems ap- 
proach, a h e a l t h  s p e c i a l i s t  with experience i n  one o r  more less 
developed c o u n t r i e s ,  and a management s p e c i a l i s t  wi th  competence 
i n  o r g a n i z a t i o n a l  des ign .  
Members of t h e  group mentioned the U.N. Fund f o r  Populat ion 
A c t i v i t i e s  (UNFPA), t h e  World Bank, and WHO as p o s s i b l e  sources 
supplementary funding of IIASA a c t i v i t i e s  r e l a t e d  t o  h e a l t h  
d e l i v e r y  systems i n  developing c o u n t r i e s .  One member of t h e  
group expressed concern t h a t  t h e  requirements  of funding agencies  
should no t  be permi t ted  t o  prevent  IIASA from adopting a f r e s h  
and innovat ive  approach t o  r e s e a r c h  i n  t h i s  problem a rea .  It  was 
a l s o  noted t h a t  a w i l l i n g n e s s  on IIASA's p a r t  to  i n v e s t  some of 
i t s  own resources  would enhance t h e  p rospec t s  f o r  ob ta in ing  sup- 
plementary funding. 
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APPENDIX I1 
Meeting on Health Delivery Systems 
in Developing Countries 
TOPICS AND DISCUSSION OPENERS 
1. India's Experience with the Rural Health Scheme (RHS) and Commu- 
nity Health Worker (CHW) Program. 
Research and Evaluation Activities: A. Bose 
Strengths and Weaknesses of India's RHS 
and CHW Program: R. W r u  
2. A Systems View of the Interrelationships Between a Health 
Delivery System and Other Components of Rural Development: 
B.  J o h n s t o n  
3. The Feasible Range of Activities for Multipurpose Workers 
(paramedical field staff) and Village-Level CHWs: C. T a y l o r  
O .  Priority Components in an Integrated Health Program: D. h r Z e y  
5. Strategies for Training, Supervision, and Technical Support 
of Field Staff and CHWs: C. T a y l o r  
6. Ensuring an Emphasis on Preventive and Promotive Activities: 
V .  Tatochenko  
7. Community Participation in Health, Nutrition, and Family 
Planning Programs: E. L i i s b e r g  
8. Criteria for Determining Research Priorities: F. CoZZaday 
9. Research Needs Related to the Promotion, Design, and Financ- 
ing of Rural Health Programs: B.  KZeczkowski  
10. Research Strategies: Exploiting Existing Knowledge, Field 
Studies, Comparative Studies: T .  Sundaresan 
